Microtubule assembly inhibitor protein consists of a rigid globule essential for its activity and highly mobile coils.
The structure of microtubule assembly inhibitor protein (MIP) was studied by proton nuclear magnetic resonance (NMR) and limited proteolysis. Spin-diffusion experiments revealed that MIP has a tightly folded structure, a "rigid globule." This globule was irreversibly denatured by heat treatment at 80 degrees C, and the denatured MIP showed little ability to inhibit microtubule assembly. This indicates that the native globular structure is essential for the activity. By spin-diffusion and spin-echo experiments, the other part of the molecule was found to be highly mobile. We termed the region "highly mobile coils." Most of the acidic residues appeared to be clustered in the highly mobile coils. By limited proteolysis using subtilisin, the mobile region was digested into shorter pieces, and a single 17-kDa fragment remained. Proton NMR spectrum of this fragment was much the same as the spin-diffusion subspectra of the rigid globule in the intact MIP molecule. Furthermore, the 17-kDa fragment was found to retain the activity to inhibit the microtubule assembly. These results indicate that MIP consists of two moieties; one domain forms a rigid globule which is essential for its activity to inhibit microtubule assembly, and the other acidic one is highly mobile and tails from the globule. The tertiary structures of these two domains appear to be independent from each other. These domains may be responsible for two different functions of MIP, the interaction with the cytoskeleton and the interaction with, for example, nuclear components.